Evidence that hydroxysafflor yellow A protects the heart against ischaemia-reperfusion injury by inhibiting mitochondrial permeability transition pore opening.
1. The present study was conducted to investigate whether hydroxysafflor yellow A (HSYA) has a protective effect against heart injury after ischaemia-reperfusion and to determine the possible mechanism involved. 2. Hearts isolated from male Sprague-Dawley rats were perfused on a Langendorff apparatus and subjected to 30 min global ischaemia, followed by 120 min reperfusion. Infarct size and the level of lactate dehydrogenase (LDH) in the coronary effluent were determined. In mitochondria from isolated perfused hearts, Ca(2+)-induced swelling was observed. In isolated ventricular myocytes, depolarization of the mitochondrial membrane was determined by tetramethyl-rhodamine ethyl ester (TMRE) fluorescence. Furthermore, levels of phosphorylated endothelial nitric oxide synthase (eNOS) protein were measured by western blot. 3. Pretreatment with HSYA for 5 min before ischaemia reduced infarct size and the release of LDH. Administration of 20 micromol/L atractyloside, an opener of the mitochondrial permeability transition pore, and 10 micromol/L N(G)-nitro-L-arginine methyl ester (L-NAME), an inhibitor of NOS, attenuated the protective effects of HSYA. In mitochondria isolated from hearts pretreated with 0.1 mmol/L HSYA for 5 min, a significant inhibition of Ca(2+)-induced swelling was observed and this inhibition was attenuated by l-NAME. In isolated ventricular myocytes, pretreatment with HSYA prevented ischaemia-induced cell death and depolarization of the mitochondrial membrane, whereas atractyloside or l-NAME attenuated the effects of HSYA. Levels of phosphorylated eNOS protein were significantly enhanced in the HSYA-treated group. 4. The findings of the present study indicate that HSYA protects the myocardium against ischaemia-reperfusion injury by inhibiting mitochondrial permeability transition pore opening. The effect of HSYA on mitochondrial permeability transition pore opening may be mediated through enhanced nitric oxide production by eNOS activation.